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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 1 5 
October 2009 has been entered. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 4 and 5 rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. The use of "the control logic" qualified with the 
functionality of the logic to describe multiple logics is extremely confusing. Additionally, 
both claims lack antecedent basis for the second instance of control logic. Examiner 
suggests changing each instance of control logic to "a first control logic", "a second 
control logic", etc... This problem is compounded in claims such as claim 6 where "the 
control logic" is used alone to reference control logic. 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1 , 3-9, 11,12,1 8-21 , 23, 25-28, 32 and 34-37 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Purser et al. (A Study of Slipstream 
Processors) herein referred to as Purser, in view Solihin et al. (Prefetching in an 
Intelligent Memory Architecture Using a Helper Thread) herein referred to as Solihin. 

6. Referring to claim 1 , Purser discloses an apparatus comprising: a first processor 
(R-Stream Processor: see Figure 3) to execute a main thread instruction stream (R- 
Stream) that includes a delinquent instruction ( any load which misses in the R-stream ), 
wherein the first processor is to be associated with a first private cache ( D-Cache and I- 
Cache of the R-Stream Processor ): a second processor ( A-Stream Processor: see 
Figure 3 ) to execute a helper thread instruction stream ( A-Stream ) that includes a 
subset of the main thread instruction stream ( see first paragraph of page 7 ), wherein the 
subset includes the delinquent instruction ( Any program will inherently include cache 
misses ), wherein the second processor is to be associated with a second private data 
cache ( D-Cache and l-Cache of the A-Stream Processor ): a shared memory system 
( see page 4 regarding the A stream fetching data for the R stream ) coupled to said first 
processor and to said second processor; and logic to retrieve, responsive to a miss of 
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requested data ( any data not in L1 cache ) for the delinquent instruction ( instruction 
referencing data not in cache ) in the private cache of the second processor ( see 
section 2.3 ), the requested data from the shared memory system ( when a load misses, 
the data must be fetched from the shared memory ): the logic further to provide 
requested data to the first processor ( through the Delay Buffer: see Figure 3 ). 

Purser does not expressly disclose control logic to push, responsive to a miss of 
requested data for the delinquent instruction in the second private cache associated 
with the second processor, the requested data to the first private cache associated with 
the first processor. 

Solihin teaches control logic to push, responsive to a miss of requested data for 
the delinquent instruction in the second private cache associated with the second 
processor, the requested data to the first private cache associated with the first 
processor ( see the last 2 paragraphs of section 2.1 regarding push prefetching ). 

It would have been obvious for one of ordinary skill in the art at the time of the 
invention to have modified the invention of Purser by pushing data into the private 
cache of the first processor responsive to a miss as taught by Solihin in order to 
"effectively reduce the miss rates of the private caches, thereby improving the 
timeliness of prefetches." (see Solihin, third paragraph of section 2.1). 

Regarding claim 3, Purser also discloses retrieval logic coupled to the control logic to 
retrieve the requested data from the shared memory system in response to the miss of 
the requested data for the delinquent instruction in the second private cache ( Inherently, 
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if the data misses in the L1 cache, it must be requested from the L2 [or higher level 
memory] ). 

7. Regarding claim 4, Purser does not expressly discloses the control logic to push, 
responsive to a miss of requested data for the delinquent instruction in the second 
private cache, the requested data to the first private data cache of the first processor 
comprises the control logic, responsive to the miss of the requested data and the 
retrieval logic retrieving the requested data, to broadcast the requested data to an 
affinity group of processors including at least the first processor. 

Solihin teaches control logic to push, responsive to a miss of requested data for 
the delinquent instruction in the second private cache, the requested data to the first 
private data cache of the first processor comprises the control logic, responsive to the 
miss of the requested data and the retrieval logic retrieving the requested data, to 
broadcast the requested data to an affinity group of processors including at least the 
first processor ( see the last 2 paragraphs of section 2.1 regarding push prefetching; 
note that the affinity group is a group containing only the first processor ). 

It would have been obvious for one of ordinary skill in the art at the time of the 
invention to have combined the inventions of Purser and Solihin as shown above 
regarding claim 1 . 

8. Regarding claim 5, Purser does not expressly discloses the control logic to push, 
responsive to a miss of requested data for the delinquent instruction in the second 
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private cache, the requested data to the first private data cache of the first processor 
comprises the control logic, responsive to the miss of the requested data and the 
retrieval logic retrieving the requested data, to unicast the requested data to the first 
processor. 

Solihin teaches control logic to push, responsive to a miss of requested data for 
the delinquent instruction in the second private cache, the requested data to the first 
private data cache of the first processor comprises the control logic, responsive to the 
miss of the requested data and the retrieval logic retrieving the requested data, to 
unicast the requested data to the first processor ( see the last 2 paragraphs of section 
2.1 regarding push prefetching ). 

It would have been obvious for one of ordinary skill in the art at the time of the 
invention to have combined the inventions of Purser and Solihin as shown above 
regarding claim 1 . 

9. Claim 6 recites limitations equivalent to those discussed above regarding claim 1 . 

10. Claim 7 recites equivalent limitations as claim 1 with the following exceptions 
which are taught by Purser. The claim is rejected for the same reasons stated above. 

Purser discloses the second thread including a load instruction from the first 
thread that a miss to the first private cache is anticipated ( see section 1 regarding the 
reasons for slipstreaming ) 
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1 1 . Claims 8 and 9 recite equivalent limitations as claims 4 and 5 and are rejected for 
the same reason. 

12. Claim 11 recites equivalent limitations as set forth in claim in claim 1 and is 
therefore rejected using the same grounds as claim 1 . 

13. Regarding claim 12, Purser also discloses a third processor ( see last paragraph 
of left column of page 2 regarding multiple cores ) and a shared memory system coupled 
to said first processor and to said second processor ( see page 4 regarding the A stream 
fetching data for the R stream ), and said third processor. 

14. Claims 18 and 25 recite equivalent limitations as claims 1 and is rejected for the 
same reasons. 

15. Claim 19 recites limitations already discussed above regarding claim 4 and is 
rejected for the same reasons. 

16. Claim 20 recites limitations already discussed above regarding claims 1 and 6 
and is rejected for the same reasons. 

17. Claim 21 recites limitations already discussed above regarding claims 1 and 4 
and is rejected for the same reasons. 
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18. Claim 23 recites limitations already discussed above regarding claim 4 and is 
rejected for the same reasons. 

19. Claim 25 recites limitations already discussed above regarding claim 1 and is 
rejected for the same reasons. 

20. Claim 26 recites limitations already discussed above regarding claim 4 and is 
rejected for the same reasons. 

21 . Claim 27 recites limitations already discussed above regarding claim 1 and is 
rejected for the same reasons. 

22. Claim 28 recites limitations already discussed above regarding claim 3 and is 
rejected for the same reasons. 

23. Claims 32-37 recites limitations already discussed above and are rejected for the 
same reasons. 

24. Claims 2 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Purser in view Solihin and Collins et al. (Speculative Precomputation: Long-range 
Prefetching of Delinquent Loads) herein referred to as Collins. 
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25. Regarding claim 2, Purser also discloses the first processor, second processor 
and logic are included within a chip package ( see section 1.1 regarding CMP ), 

26. Purser does not explicitly disclose the shared memory system includes a shared 
cache. 

27. Collins teaches the shared memory system includes a shared cache (see the 
third paragraph of page 16) . 

28. At the time of the invention, it would have been obvious for one of ordinary skill in 
the art to have modified the system of Purser to include a shared cache, as taught by 
Collins, in order to increase performance by using a fast shared memory. 

29. Claim 15 recites equivalent limitations as claim 2 and is rejected under the same 
grounds. 

Allowable Subject Matter 

30. Claims 10, 13, 14, 17, 22, 24 and 29 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

Response to Arguments 

Applicant's arguments have been considered but are moot in view of the new 
ground(s) of rejection. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jesse R. Moll whose telephone number is (571)272- 
2703. The examiner can normally be reached on M-F 10:00 am - 6:30 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alford Kindred can be reached on (571)272-4037. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Alford W. Kindred/ Jesse R Moll 

Supervisory Patent Examiner, Art Unit 2181 Examiner 

Art Unit 2181 

/J. R. M./ 

Examiner, Art Unit 2181 



